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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent logic errors by 
the influence of an adjacent circuit by cross-connecting 
the substrate electrode of an NMOS transistor for 
forming a function circuit to the output node of the 
other function circuit in a 2N-2P circuit by an 
adiabatic charging method constituted of the clamp 
circuit of a PMOS transistor pair and the function 
circuit of an NMOS transistor pair. 

SOLUTION: A power supply line 11 is connected to a 
pulse power supply &phiv;and this CMOS logic circuit 
LOG is operated by the adiabatic charging method. When 
input IN is at a high level, when the pulse power 
supply &phiv;becomes the high level, the NMOS transistor 
MN1 of the function circuit FUN1 is conducted and the 
output /OUT of the output node H02 becomes a low level. 
Accompanying it, the PMOS transistor MP2 of the clamp 
circuit CLP is conducted and the output OUT of the 
output node H01 becomes the high level. The NMOS 
transistor MN1 is normally ON since the substrate 
electrode BN1 is connected to the output node HOI . 
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ffl*S:»«!«ffiJclilje , t6lc*feoT, KBSOHieTf 
^•TCMOS8«Bil»F 1 0TfltNMOSh5^# 
QN3, QN4)WieWe*-3fc©tC»LT, ##§HHT*tt 
|WB2N-2PEDSW>**"Cft , J« "* 

[0 0 5 8] StlCSfc, PMOSh7>^fMP 
1 , MP 2 ©®K«SB PI, B P 2 tt. *tl**UD>f 

[0 0 5 9] fcfc. *5WBtt. «MOSh5>^*M 
PI, MP 2 ; MN 1, MN 2<DWm®.*mfflK®m 

[0 0 6 0] *«Wt^CMOS9Wffi»L 

■e&s. £©*8itt. soi«Bii:#an*«t'C* 

ij gJ3-ei*MOSh5>^*MNl. MPlWifife 
WUTV^. WiSOIii^ST'^SIMOX 

se,K^rasnrwB»2 2«gg«s*u -©*e#ii 

2 2rt(CX V ^>yiCJ:o , rj»*LfcffliailC, {®i3tf> 
SOUKx'f (P) 2 3fc«kO : SOI^7 : ^ (n) 24 

[0 0 6 1] SOI#f^ (P) 2 3tCW:, 
A (n+) ICJ:oT, V-*««SN 1 fe«fct>*K U>f> 
PgcDN lTbW^^fcilfelC, IHg«ffiBNl#<§l 
ffiS*v€>o y-^IiDcSNiiiKW^I^DNii:© 

t, y-h«iGNi*gB«a*i. zieib-rNMosh 

[0 0 6 2] H»tC SOIjK^ (n) 2 41C, ffift 
SOD^iA (P + ) ICtoT, V-^««SP l33J:t;K 
l/>f >««D P 1 jW&fcSft* il^t- ®ts«® B p 
l««3lfflSnS. IWBV-^««SPlfcKl/>f>«W 

DPiiKon©^-**^ 11 ^^** sssw**^^ 

y-h«ffiGPl3W6«3ft. Zie»bTPMOSh7> 
^WP1)!)WW. IMENMOS 
MN2S3J:tfPMOSh5>yx^MP2[i i*ie>N 
MOS h?>^Xi!MN 1 SitfPMOS h7>^^ 

mp i £zn?ftmm<mmx'$g%-?z>~£t> KX '£z>° 



(7) 



11 



[0 0 6 3] mAcommt. ww***®**-® 

S 5p 8 -1 7 00 7 2T*JI3gLf-«iiiT'$) l J, S/'J3> 
«R3 lfflWBtfi^-r. *"fNMOSh9>^*M 
Nl«JHclClif : 'f-^n^a:;i/3 2^^tU £*UC 
*fLT, PMOS M?>5?**MP HWSKLtt-?^-^ 
p tfi/b3 3jW»*S*t*. ZLtl^©^x;V3 2, 3 3 

±ici4, ^ft^fti/^a-p^xJi^fcitf^n- 

tfj/^a-n9i*3 5««*n**iNMOS h9>5?* 
*MNlSJ:tfPMOSh9>5>**MPl©3S«i:fc 10 

[0 0 6 4] £/-^0-p^x;i/3 4±lCli, ItflEV-^ 
IKSN1, KW>««DNlfiJ:t«S«ttiBNl 

x/l/3 5 ±134, v-*««s PI, FW >«WD P 
1 £ j:t*&«MB P 1 ft&Wcy- b^SG ? 1 

«MOSh5>^#MNl, MP 1 14, 

^©&#fc^*W-*VTV^ tWB^-^ntfx 20 

;b3 2fc<ttf^-:/p**;i/3 3tcwu *ft*ftf* 

D-P'5x;i/3 4fcJ:tJ f i/^D-n^x;i/3 5©m&# 

[0065)^ *»Wei4. NMOSh7>^ 
MN1, MN2fflStt»KBNl, B N 2 »CJGI»*-f 

so 

[0 0 6 6] *^©3a6©*2©Jf3»K:oV^ 05 

[0 0 6 7] 0514, *SW3©id6®»2(W^JB©CM 
OS«rail»LOGa©«»IBH^»*. Zl©CMO 
SaWBSftLOGatt. ff6fc©CMOSaaiS»LOG 
#j^Sgfl#lci4|iU-©#m^&tt<-"^ 
©BUBS«*i"*. Z<DCMOSWamBl%rLOG aT' 
tt, ^5>^li»CLPa«:«Wtr6PMOSh-3'>y 
^MPla, MP2a©36«««BPl, BP214, 

[0 0 6 8] Ufc^ot, BM§«ffi«:«<l»fr*S«BB 

< fc y * avi/^«® * # fegasaffi^iaaEttft 

„,„ 

[0069] *56W©^©^ 3 ©J&flMCOV vt, IH 6 

ics^v^m^w^T©iis y •?**>. 

[0 0 7 0] 06 14. *«W©*SB©»3©^1B©CM 
OSM0»LOGb©««li«Bn?**. Zl©CMO 50 
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SlftSIUttLOGMi. «64©CMOSIMBa»LOG 
fcJBWU S*{5-t6»»»CttH--©«WW«:#LT-€- 
©BWifeW*"*. Z.©CMOS|SrSIllKLOGbT* 
14, Bg&E&FUN 1 b, FUN 2 M4, -t*l«x2o 
©NMOSh7>^MNll, MN12;MN2 

i, •MN2 2&f»A.t«wtantfcy. gsscimg&FUN 

UN 2 bWT?l*^KS^c8Stt3*i-*. 

[0 0 7 1] NMOSh7>^MNl 1, MN 1 2 
©y- — KH 111, H I 1 

2fcfty. A*A, B Zft&fflN 
MOS h5>S>*X#MN 1 1, MN120iStiBN 
11, BN121C14, *(BBffl#7-KH0 1*»&JH#ffl 
/Vf7*#£*.&*l*. iWcMUX, NMOSh5> 
y^jiMN 2 1, MN 2 2©^- hSffitt-tft^tlA* 
y-FHI2 1, HI2 2fcfcy, AiJ/A, /Bifi4- 
*.&tt*. *&. NMOS^>^MN2 1, MN 
22©afitt»«BN21. BN221C14, IWBffi*^- 
KHO 2 *»e>JE#GJrt>f TXifitt^ftZ. 
[0 0 7 2] UfetfoT, A*A*fettB©«I>fc<i:*> 
v ^-f 2f#o - \"<Jl>'iZ%>& i: £ £14, ffi* ^ - K 
HO 1 ^fefflBAOUTttD-I/^ilfty, ffi*^~ 
KH0 2*»6©ai*/OUT»*/Wl/ / <^i:**. 
KftUT, A*A, BtfilfcK/vf l/'W'***:*^ 
14, HJ^OUTli^WU^fc^y^ ffl*/OUTl4D 
Zl©J:e>lCl/r, NAND/NORi 

[00 7 3] 

B&5i©«b*J ii*«i©«iBt-«*cMosaw9a» 

14, Rh©<k?^, ^5>^iatt^ lo© 

nmo s h ? > s> * * »s 2 -Dommm&t z$ 

fflf&tiiMfci&W&* E C R L £14 2 N - 2 P E! 

&tmtiz>cMoswsmm^x^x. nmos^ 



[0 0 7 4] *fttf>;L IWa/^^tKR&zW l/^i/i: 
Lfc££, AAfefctta-i/^n/fc-t* tholdj 
g&tf*#ic, a - 1/"***: Btfrr** nmo SW> s?^. 

*©»«j4«^^>fr^anTy-^y 

y, #a^$:«it-rSo zmcioT, nmos 

>*;^*©itt6as:ia<-fc*<» •*"**> , &ebwb*®* 

[00 7 5] * fem*^ 2 ©WflKl«« CMO SlfeSIIlI 
B&l*, W±©<te)lC, ^^^^^©^PMOSh^^ 

[0 0 7 6] -tfti&iL PMOS !-5>^*©BWW 




(8) 



[0 0 7 7] ae>tC*fc«*9l3®«WlC«*CMOS 

[0 0 7 8] zfryp*.* pmos h^>>>'x#tf>B8fi® 

[0079] * fcft##4 ®»8ilC«* CMO Stmm 
[0 0 8 0] *ft#7L #MOSh5>y^4« 

jsi-rsr tifi-ei** tarawaa 1 ^ti^^NMo s 

[008 1] s e>iz&t=.m?m 5 ©H^lC^S CMO s 
[0 0 8 2] **1#>;L #MOSh5>S>**fclW*£' 

it^^i:^ itfiaff#«iT^-rj:e>^NMos 20 

[EfficDffi^J&itt^] 

[Ell] *|g^©^fi6©^l^^ CMOS!fira|[aJ!& 
[02] NMOSh5>y^*©*WN*tt*SiW+* fe 
[03] HlTSoVTCMOSiWlElK®*^*-**^ 

[04] Hi"^^cMos*aaa^*#w*ft^ 

<z>«^[iis&0t*&&. 

[0 6 ] Mmv>%Mrf%z ©»cmo straoft 

[07] CMOS-f>/^-*©*HWM^fcSWII1"*fc 
«xZ)«ffl&0T*fc.&o 
[08] HT'WoVrCMOS'f^-^ffliM^ftttW"^ 4 

[09] iiS^S^^I*^^^^^ 1931 " 
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[010] |tffae^BS^«:fflV>S^!!WJ5;t¥3}^f5«) 
CMO S|&SlIIii&©«5USI&EIT*&So 

[011] 01 & e>mc0 1 0 n zrim 1 2 -csvr cm 

[012] 01 0"^"fCMOS|ftfflE»S:fflv^T*lf* 
[013] 01 h l/y^*©*&ffS:SW't 

[014] 01 ET'^t^^ h 

[015] 01 OTaVrCMOSaWHaHHOiaBaftfett 

[016] flfi©t«a^B©CMOSI^S[iI8&©«^«iIS& 
0T'*>So 

1 1 w^y^y 
12 Wfi&Jy 

2 1 i/'Jn>itS 
2 2 MMIII 

2 3 SOItf-rV (p) 

2 4 SOI^f-T (n) 

31 */V^iyW& 

3 2 r^-yn'?!^ 
3 3 =r-i--?v^ 
34 i/-va-p^x;v 

3 5 i/^D-n^x;i/ 

BP1, BP2;BN1, BN2 ®(S«i 

CLP, CLPa V^y-JmSb 

FUN1, FUN2;FUNlb, FUN 2 b B8iSt 

HI 1, HI 2 ; HI 1 1, HI 12, HI 2 1, HI 
2 2 Ktl 7 — K 
HOI, HO 2 ffiiJ^-F 
LOG, LOG a, LOG b CMO SUMfc 
MN 1 , MN 2 ; MN 1 1 , MN 12, MN 2 1 , MN 
2 2 

NMOS h^yi?** 
) MP1, MP2 ;MP1 a, MP2a PMOSh^ 

yy** 

4> sVl^WM 




[04] 
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FZ 


F 3 


F4 


t 3 -*-t4 

t s -*t 6 


WAIT #1) 
EVALUATE*) 
HOLO(il) 
RESETl#» 

WA1TMH) 
• 

• 
• 


RESET 
WAIT W\ > 
EVALUATE(tl) 
HOLD (41) 
RESET (#1) 
WAITCK2) 

• 

• 


• 

RESET 
WAIT (#0 
EVALUATE CM) 

HOLDftt) 
RESET ttfi ) 
WAIT (92) 
• 


* 
• 

RESET 

wait wo 

EVALUATE*) 
HOLD 1*1) 
RESET (tt ) 
WAIT(«2) 



mi 2i 




" F2 T F3 ) «> 



mi el 



FtO 



OUT- 




OUT* 



ONI L_i 



ON* 1 I ON 2 
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